International Journal of Mathematics and 
Computer Applications Research (IJMCAR) 
ISSN(P 2249-6955; ISSN(E): 2249-8060 
Vol. 5, Issue 3, Jun 2015, 81-92 
TJPRC Pvt. Ltd. 




■ Journal Publications • Research Consultancy 



STELLAR 




ff-CORDIALITY OF PATH AND CYCLE RELATED GRAPHS 



N. B. RATHOD 1 & K. K. KANANI 2 



Research Scholar, School of Science, R. K. University, Rajkot, Gujarat, India 
2 Government Engineering College, Rajkot, Gujarat, India 



ABSTRACT 



We discuss here fe-cordial labeling of some path and cycle related graphs. We prove that the graph is fe-cordial 
for all k and the pan graph G * L is fe-cordial for all even fe. 
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INTRODUCTION 

Throughout this work, by a graph we mean finite, connected, undirected, simple graph G = (V((T), S(GJ} of 
order |P ((T}| and size 

Definition 1.1. A graph labeling is an assignment of integers to the vertices or edges or both subject to certain 
condition(s). If the domain of the mapping is the set of vertices(edges) then the labeling is called a vertex labelingfan edge 
labeling). 

A latest survey on various graph labeling problems can be found in Gallian[l]. 

Definition 1.2. Let < A, *> be any Abelian group. A graph G = (V (£).. £(<G~j) is said to be A-cordial if there 
is a mapping / : V {G~} -* A which satisfies the following two conditions when the edge s = iti? is labeled 

as /(«>*/ C»> 

1 . | v f U) - Vf &) | < 1: for all o, b e A, 

2. | 9 f Co] - 6-/(6} I < 1; for all a, b 6 A, 



Where, 



V/ (c0 =The number of vertices with label a; 



i?/ (b~} =The number of vertices with label b; 



Sf {a) =the number of edges with label a; 



St (b) =the number of edges with label b. 



We note that if A =< 1^, 4jt> that is additive group of modulo k then the labeling is known as 



fc-cordial labeling. 
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The concept of , 4-cordial labeling was introduced by Hovey[3] and proved the following results. 

• All the connected graphs are 3-cordial. 

• All the trees are 3-cordial and 4-cordial. 

• Cycles are fc-cordial for all odd lie. 
Youssef [10] obtained the following results. 

• C£ is not (2ft + l}-cordial for fc > 1. 

• A' n is 4-cordial $=> n < 6 . 

• C n is 4-cordial ^ n & 2 (mod 4]. 

• H is 4-cordial ttTnorn £ 2(mad 4}. 

In [4, 5] Kanani and Modha proved various results related to 5-cordial and 7-cordial labeling. They also proved 
fr-cordial labeling of fan in [6]. 

In [7,8] Kanani and Rathod derived some families of 4-cordial graphs. 
In this paper we consider the following definitions of standard graphs. 

• Let G be a simple connected graph. The square of graph G denoted by G * is defined to be the graph with the 
same vertex set as G and in which two vertices ti and 8 are joined by an edge W in f we have 

• 1 < d{u, i?) < 2. 

• The n-pan graph is the graph obtained by joining a cycle graph C n to a singleton graph K L with a bridge. 
For any undefined term in graph theory we rely upon Gross and Yellen[2]. 

MAIN RESULTS 

Theorem 2.1. The Graph P P : is fe-cordial. 

Proof: Let P£ be the square graph of path with vertices v v i? a , , , , , i?„ . We note that | V(.G^ \ = fi and 
| E(G"J | = 2ti - 3. 

We define ft-cordial labeling /; V(f J — Z-^ as follows. 
fivi) = b — 1; i = piimod ft), 1 < i < «, 

The labeling pattern defined above covers all possible arrangement of vertices. In each possibility the graph under 
consideration satisfies the vertex conditions and edge conditions for fc-cordial labeling. That is, the graph /J,* is 

fc-cordial for all fc. 

Illustration 2.2. The square graph Pj- and its 8-cordial labeling is shown in Figure 1. 
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V/ V: V 3 V 4 V 5 V 6 V 7 V s V 9 V I0 V n V12 




Figure 1: 3-Cordial Labeling of 

Theorem 2.3. £T* L is ft-cordial for all even ft and n = k +j, 0 < J < ft — 1. 

Proof: Let G = C* L be the cycle with one pendant edge known as Pan graph. Let n = ft + j, where 

0 < j < k — 1. We divide the fi vertices of cycle of the pan C* 1 into two blocks of ft and / vertices namely v v v z , ... 
and Let v' be the pendant vertex. We note that | V T (t7) | = n + 1 and 

| fiCS) | = « + l. 

To define ft-cordial labeling /: V T ((>} — Z-^ we consider the following cases. 
Case 1: / = C 

For the first block of k vertices, 
ftv^ = k — : £ = ftimod k), ft is odd, 
= - — — ; £ = p^mod ft), ft is even, 1 < £ < ft, 

f(vl= t-1 
Case 2: ; = 1 

For the first block of k vertices, 

/G? £ } = ft - ^ ; £ = ft (mod ft}, ft is odd, 

= --|f: ' — R&nod ft), ft is even, 1 < £ < ft, 

The labeling pattern of second block of / vertex is 

F-i. 

Case 3: 2<;<fc-2 
For the first block of ft vertices, 
/(pe} = ft - ; £ = ftimod ft), ft is odd, 
= - — — ; £ = ft (mod ft), ft is even, I < £ < ft, 
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The labeling pattern of second block of vertices, where 2 < } < fc — 2 is divided into following subcases. 
Subcase 1: If / is odd. 
Sub-subcase 1: If — is odd. 

ftvD = - — — r i is odd, 

2 2 

r ■ - ■ i - - j +L 

= * — i is even, 1 < i < — , 

a a 



= - — - ; ; is even, — <i < fc — 2, 

2 2 2 

* 2 2 

Sub-subcase 2: If — is even. 

a 

/(v\0 = - - — ; i is odd, 

2 2 

= fc — ^; l is even, 1 < i < 

f(pQ = &-~ m ' iisodd, 

ft L+2 . . j'+L . 

= _ — — ; i is even, — s i < it — 

2 2 a 

* 2 2 

Subcase 2: If / is even. 

fivp = --^r; i is odd, 

* L 2 2 

= fc — I is even, 1 < i < i, 

* 2 2 

Case 4:; = fc - 1 

In this case divide the 2fc — 1 vertices v L ,v z , .,,,1^ ,v[,v' s , ... of the cycle C R into fc — 1 blocks of two 

vrtices and one block of one vertex. Next label the i block of the cycle with : for I < i < k — 1 and last block with one 
vertex by 0 and the vertex v' by D. 

The labeling pattern defined above covers all possible arrangement of vertices. In each possibility the graph 
under consideration satisfies the vertex conditions and edge conditions for fc-cordial labeling. Hence, C£ L is 

fc-cordial for all even fc and n = k + _j, 0 < / < k — 1. 
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Illustration. 2. 4. The Pan graph and its 20-cordial labeling is shown in Figure 2. 




Figure 2: 20-Cordial Labeling of Pan Graph C£ 

Theorem 2.5. is fc-cordial for all even ft and n = 2tk + j, where t E ±tf U {0} and 0 < j < ft - 1. 

Proof: Let G = C£ L be the cycle with one pendant edge known as Pan graph. Let ft = 2£fc + /, where 

0 S } S ft — 1 and t > 0. We divide the n cycle vertices of the pan C£ L into two blocks of 2tfc and / vertices 
namely v^v^ •■■,v, t - li and v[, v' z , .,, ,vj. Let i? r be the pendant vertex. We note that | V(G) | = «+ 1 and 

\E{G} \ = « +1. 

To define k-cordial labeling f m .Y(Cj -a ^ we consider the following cases. 
Case 1: / = 0 

For the first block of 2tft vertices, where t > 1, 
f(p{) = ft - " £ = pibnod ft), is odd, 

— £ = Pilnwd ft), p £ is even, G» - l)ft + 1 < £ < mfe, mis odd, 1 < fre < 2£, 

= ^ — ^ ; t = pi (mad k), is odd, t is even, 

= Jt — ~; f" EE pj(mo£i ft), is even, (fw - l)ft + 1 < i < mk, mis even, 1 < m<2t, 

/(v r } = ft - 1, 
Case 2: / = 1 

For the first block of 2tft vertices, where t > 1, 
f(vi) = ft ~ " £ = ft (mod ft), ft is odd, 



£ = pjCraoci fc], p ; is even, (m - l)k-\- 1 < i < mk, mis odd, 1 < m < 26, 



~s s' 
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/(i?[} = — — ^-V; £ = p^imad ft}, pj is odd, t is even, 



= ft — — ; i = piimod ft), {% is even, (»w - + 1 < £ < mk. mis even, 1 < wi <2t. 
The labeling pattern of second block of / vertex is, 

/&4) = fe-i, 

Case 3: / = 2 

For the first block of 2tfe vertices, where t > 1, 

= ft - " i = ft (mod t). ft is odd, 

= |-^; £ = jjjGreofi fie), p; is even, (™ — l} k -I- 1 < i < mk, mis odd, 1 < m < 2t, 

fiv^y = ~ — ^~ f i = Pi (mad k), pj is odd, t is even, 

= k - ^; i = pj(mod ft), ft is even, (m - i)k ■+ 1 < £ < mk, mis even, 1 < m < 21, 
The labeling pattern of second block of / vertex is, 

/&£) = fc - 1, 

Case 4: 3 < j < fc - 1 

For the first block of 2tk vertices, where t > 1, 
/fe?i) = ft — ^ ? £ = ft (mod fc), ft is odd, 

= ~ — £ = ft (freori fc}, p t is even, (m - l)k +- 1 < £ < mk, mis odd, 1 < m < 2t, 

fiv[} = -- ; i-=Pi (mod k} t ft is odd, t is even, 

= ft — r" EE pjlmod ft}, p; is even, (m — + 1 < £ < mft, t»is even, 1 < m < 21, 

The labeling pattern of second block of j vertices, where 3 < j < k — lis divided into following two subcases. 
Subcase 1: If / is odd. 
fivD = ft - — ; £ is odd, 

r l 3 

= - — -; £ is even, 3 < I < k — 1, 

s 3 



Impact Factor (JCC): 4.6257 



NAAS Rating : 3.80 



if -Cordiality of Path and Cycle Related Graphs 87 
' 3 2 



Subcase 2: If j is even. 



For 3 < /< - 
^ a' 



k 


L+L 




S 




L 


: 




k 


i+: 






: 




_ j 


■ 


z' 



i is odd, 

i is even, 1 < i < j 



For -< j < k - 1 



The labeling pattern of remaining block of j vertices is divided into following two sub-subcases. 
Sub-subcase 1: If - is odd. 

fiv[) = k - i is odd, 

; is even, 1 < i < - 

s 

/(j ? P = ~ — ~r Sis odd, 

i is even, - < i < k — 1 



le- 


L+i 






: 


ft 


i 


s 


: ; 


ft 


L-M. 


2 


3 J 


fc- 


L 




' : ; 


ft 


l+i 


2 


a 



: 



Sub-subcase 2: If - is even. 



/(vp = k - — : i is odd, 

* 3 



ft L . . ., _^ . I 

; - — - ; l is even, 1 < t < - 

s z : 



/(vp = ~ - ~J c" is odd, 
z a 



= ft — — ; i is even, -sfsfs-l 

3 E 



3 2 



The labeling pattern defined above covers all possible arrangement of vertices. In each possibility the graph 
under consideration satisfies the vertex conditions and edge conditions for fc-cordial labeling. Hence, is fe-cordial 
for all even k and n = 2tk + j , where t > 0 and 0 < j < k - 1. 

Illustration 2.6. The Pan graph and its 12-cordial labeling is shown in Figure 3. 
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V 7 V t 

Figure 3: 12-Cordial Labeling Of Pan Graph C£ 
Theorem 2.7. C r * L is fe-cordial for all even k and n = 2tk + fc + /, where £ E iV and 0 < / < fc — 1 . 
Proof: Let £ = C^ 1 be the cycle with one pendant edge known as Pan graph. Let « = 2tk + k + j, where 

0 < } < k — 1 and i > 1. We divide the n cycle vertices of the pan C£ L into three blocks of 2tk, k and / 
vertices namely v v v SJ •••,Vztk> V L> v 's> •••> v k an d v",v£, ... ,vj r . Let v' be the pendant vertex. We note that 
I Ffc) | = n + 1 and | E(G) \ = n + 1 

Define fc-cordial labeling f:V(0} — Z- K as follows 
For the first block of 2tk vertices, where t > 1, 

= ft — ? £ = ptimod fe), fa is odd, 



.i_£i, 
a a' 

■ -- 



i = Pernod ft), ft is even, (m — Ofc + 1 < £ < mfc, mis odd, 1 < m < 2t, 



f{v{] = ~ - 1 £ E pi (mod ft is odd, t is even, 



= ft-^; i= pjGrcod fc), ft is even, (*B - l)fc 4 1 < £ < vak, mis even, 1 < Ml < 2t, 
/(»0 = fc-1. 

For the second block of k vertices, 

/(v L Q = ft - £ = p[(mad k}, ft' is odd, 

= | — ^; £ E ft' (mad fcX ft r is even, 1<k' ^ 

The labeling pattern for the third block of / vertices is divided into following cases. 
Case 1: / = 0 

For the first block of 2tk vertices, where t > 1, 
Impact Factor (JCC): 4.6257 NAAS Rating : 3.80 
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= ft - : £ = ft (mod k), ft is odd, 
_ 

£ = ft (mod ft), ft is even, (m — Ofc + 1 < £ < mk, mis odd, 1 < m < 2t, 

jft»p = j - " f = ft £™ Dd ft is odd, t is even, 

= k - — ; i= ft (mod fc), ft is even, {m - l)fc 4 1 < i < mk, mis even, 1 < HI < 2t, 
For the second block of k vertices, 

f(v[) = ft — — — ; £ = p[(mad k), ft r is odd, 

= a ! ' E Pi^ maci p{ is even, 1 < ft r < k, 

Case 2: / = 1 

For the first block of 2tfc vertices, where J > 1, 

= ft - ^ ? f = ft (mod fc), ft is odd, 

= — — — ; £ = ft (mad ft), ft is even, (m — l}k + 1 < £ < mk, mis odd, 1 < m < 2t, 

/Ci?j!) = ^ - ^ ; £ = ft (mod ft), ft is odd, t is even, 

= fc - ^f; j= ft (mod it), ft is even, (m - 4 1 < i < fflfc mis even, 1 < Ml < 2t, 
For the second block of k vertices, 

/(vp = ft — ^— ; £ = ft r (mod ft}, ft r is odd, 

= | — ^; f E ft' (mad ft), ft is even, 1 < ft r < k, 

The labeling pattern of third block of j vertex is 



= --2. 
Case 3: 2 < j < A - 2 

For the first block of 2tk vertices, where t > 1, 
/fri? = ft - f = ft (mod ft). ft is odd, 

= - - ^f; £Eft(freQd.ft}, ft is even, (m - l)ft 1 < £ ^ mk, mis odd, 1 < m < 2t, 

f{Vi) = ~~ ~~ ' i=Pi tm-ad ft), ft is odd, t is even, 
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= k — £ = ptimod ft), is even, (m — l)ft + 1 < i < mft, mis even, 1 < m < 21, 

For the second block of k vertices, 
/(v L Q = k - i = pt r (mo£i fc}, p{ is odd, 

= - — — ; f E pi (mad fcX ft is even ' 1 — Pi — fc ' 

The labeling pattern of third block of j vertices, where 2 < j < k — 2! is divided into following sub cases. 
Subcase 1: If j is odd. 
Sub-subcase 1: If — is odd. 

j&f) = i_i±±. i is odd, 



• 


L + L 


: 


3 1 


k 


i 




~a ; 


k 


L + L 




I 


1 


■ 


: 






_ i±* 




2 ' 



H . i'+l 

; is even, 1 < i < —. 



: ' 



f(v"} = k - — ; i is odd, 



ill. 



i is even, — < t < fc — 2, 
z 



Sub-subcase 2: If — is even. 



k 


L + L 


: 




k- 


:' 








L-L 


k- 






3 ! 


- 


L+3 




3 '' 


k 


j + 2 


z 


3 



I J - J+i 

l is even, 1 < t < ■ — . 



: - 



f is even, — < i £ k — 2 



: 



3 3 

Subcase 2: If / is even. 



/( v ") = *_i±£. ; is odd, 

EE 



= it — £ is even, 1 < f < 



/t>0= --^ 



Case 4: / = ft - 1 



In this case divide the 2tk + 2ft — 1 vertices v x , i? 3 , ... , v sf ft , v{_, ... , v^, v", v'^ .... t?£_ t of the cycle C n into 
{tfc + fc} — 1 blocks of two vertices and one block of one vertex. Next label the ;' th block of the cycle with for 
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1 < i < k — 1 and last block with one vertex by 0 and the vertex V* by 0. 

The labeling pattern defined above covers all possible arrangement of vertices. In each possibility the graph 
under consideration satisfies the vertex conditions and edge conditions for ft-cordial labeling. Hence, (T^ 1, is 

fc-cordial for all even k and H = 2Sft + ft + }, where 0 < j < ft — 1 and £ > 1. 

Illustration 2.8. The The Pan graph and its 8-cordial labeling is shown in Figure 4. 




Figure 4: 8-Cordial Labeling Of Pan Graph C$ 



CONCLUSIONS 

To investigate similar results for any integer k is an open problem. 
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